Regulation of NAD-dependent glutamate dehydrogenase by protein kinases in Saccharomyces cerevisiae.
The active NAD-dependent glutamate dehydrogenase of wild type yeast cells fractionated by DEAE-Sephacel chromatography was inactivated in vitro by the addition of either the cAMP-dependent or cAMP-independent protein kinases obtained from wild type cells. cAMP-dependent inhibition of glutamate dehydrogenase activity was not observed in the crude extract of bcy1 mutant cells which were deficient in the regulatory subunit of cAMP-dependent protein kinase. The cAMP-dependent protein kinase of CYR3 mutant cells, which has a high K alpha value for cAMP in the phosphorylation reaction, required a high cAMP concentration for the inactivation of NAD-dependent glutamate dehydrogenase. An increased inactivation of partially purified active NAD-dependent glutamate dehydrogenase (Mr = 450,000) was observed to correlate with increased phosphorylation of a protein subunit (Mr = 100,000) of glutamate dehydrogenase. The phosphorylated protein was labeled by an NADH analog, 5'-p-fluorosulfonyl[14C]benzoyladenosine. Activation and dephosphorylation of inactive NAD-dependent glutamate dehydrogenase fractions were observed in vitro by treatment with bovine alkaline phosphatase or crude yeast cell extracts. These results suggested that the conversion of the active form of NAD-dependent glutamate dehydrogenase to an inactive form is regulated by phosphorylation through cAMP-dependent and cAMP-independent protein kinases.